Development and application of Na+/Ca2+ exchange inhibitors.
The Na+/Ca2+ exchanger (NCX) is an ion transporter that exchanges Na+ and Ca2+ in either Ca2+ efflux or Ca2+ influx mode, depending on the ion gradients across the plasma membrane and the membrane potential. In heart, smooth muscle cells, neurons, and nephron cells, the NCX is thought to play an important role in the regulation of intracellular Ca2+ concentration. Recently, a novel selective inhibitor (KB-R7943 and SEA0400) of the Ca2+ influx mode of the NCX has been developed. NCX inhibitor is expected to be a pharmaceutical agent that offers effective protection against ischemia/reperfusion injury in several organs such as heart and kidney. Here, we summarize pharmacological profiles of KB-R7943 and SEA0400, the molecular mechanism of its action, and its future prospect as a novel pharmaceutical agent.